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This is the fourth semiannual report on Grant NsG-472 and covers the period
1 January through 30 Junc 1565, In this grant we are conccerned with some of the
problems encountered in the plasma sheath blackout of communication on re-entry.

A paper "Radiation of an Elementary Cylinder Antemna Through a Slotted Enclosure, "
by A: Olte has been accepted for publication in the September 1965 issue of the
Trans, IEEE G-AP .

A paper "A Singular Integral Equation Approach to Electromagnctic Fields for
Circular Boundaries with Slots, " by Y. liayashi has been submitted for publication to
the NDY, J. of Research.

A paper "The Radiation Pattern of an Electric Line Current Surrounded by an
Axdially slotted Plasma sSheath, " by A. Olte has been acceepted for presentation at the
Third symposium on the Plasma Sheath, 21-23 September 1965, Boston , Massachusctts.
It will be published in the Proceedings of the Symposium.

he geometry of the first problem considered is shown in the Third Semiamual
(5825-2-T). 1t involves a unit clectric line source radiation through a slotted plasma
sheath. The problem has been put in the form of a Fredholm integral equation of the
sccond kind. Tids form is convenicnt wiien the electric currents penctrate the plasia
sheath. A number of radiation patterns have been computed for conditions of practical
interest and they will form the subject matter of the Plasma Sheath Symposiuim paper
mentioned above, When the sheath electron density is such that thic clectron currents
do not penetrate the sheath very deeply, then the integral equation approach tends to
become laborious. e have recast the radiation problem utilizing waveguide concepts,
because for a thick sheath the plasma slot becomes essentially a wavoeguide, We
should be in a position to start computer programming in about a month on this new
formulation,

he sccond problem that involves magnetic current line sources radiation through
a slotted plasma sheath as presented in the last semiannual, has been formulated in

* terms of certain integral equations. Considerable work has to be done on this beforce

some practical results will be obtained. We look forward to doing this towards thc
end of the next half-year.

In the third problem arca we are concerned with a radiation problem of an antcnna
with cylindrical symmetry. The cross sectional view perpcndicular to the axis of the
antenna and its environments are shown below,

During the last period we regarded the wedge region as a transmission line and
derived two expressions for the admittance looking at Slot A.  Onc of these is stationary
with respect to a small variation of the ¢—dirccted clectrice ficld of slot A (bripﬂy , tue
field of Slot A). The other expression is not stationary, but it gives clear physical
insight into the problem. To evaluate the values of admittance, a complete knowledge
of the field of Slots A and B is necessary. For this reason we formulated two coupled
integral equations for the slot fields. One of these is similar to the one we had treated
last year. Upon using the previous results, the field of Slot B can be expressed in terms
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of the field of Slot A in a simple manner if ¢0 <1, Thus the crux of the remaining
part of the problem is how to solve the other integral equation (i.c. how can we find
tue ficld of slot B)? Tais work is already underway.

Perfectly conducting circular Slot A
cylinder with wedge
Magnetic line source

Perfectly conducting shell
with slot

Plasma region

T'ree space

In the next period, we will obtain the field of Slot B for 0, << 1. Then by using
high speed computers the values of admittance will be calculated., From thesc results
the cffects of 0, ka, a/b, and (kp)c on the admittance where kg and k3 are the wave
number in free space and the plasma region, respectively, can be investigated.
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